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Research progress into the regulation of rheumatoid arthritis-related pathways
by external treatment with traditional Chinese medicines
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(1. Clinical Medical College, Guizhou Medical University, Guiyang 550004, China. 2. Affiliated Hospital of
Guizhou Medical University, Guiyang 550004 )

[ Abstract]  Rheumatoid arthritis (RA) is an autoimmune disease with an early clinical manifestation of symmetric
small joint pain, which gradually worsens and often involves multiple joints, ultimately result ing in arthritic deformities and
loss of labor capacity. Molecular signaling pathways have been a focus of research regarding the prevention and treatment of
RA, and the progression of RA has been shown to be closely related to various signaling pathways, including the Janus
kinase-signal transducer and activator of transcription, mitogen-activated protein kinase, NOD-like receptor protein 3, Toll-
like receptor, Wnt, Notch, hypoxia-inducible factor 1-a and vascular endothelial growth factor, programmed death factor 1
and ligand 1, and phosphatidylinositol 3-kinase/protein kinase B/mammalian target of rapamycin signaling pathways.
Increasing recent studies have investigated the external treatment of RA using traditional Chinese medicines based on the
above signaling pathways. In this paper, we review the relevant data and reports to explain the relationship between the

above pathways and the pathogenesis and prevention of RA. We also summarize the research result regarding the modulation
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of these signaling pathways by external treatment with traditional Chinese medicines aimed at preventing and treating

rheumatoid joints, with a view to providing a scientific basis for the clinical selection of these treatments.
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Table 1 Modulation of RA-related pathways by external therapeutic methods of Chinese medicine alone
/
Ty ¢ | Part/
ypes of externa acupuncture Subject Signaling pathway Mechanism of action
treatments . .
point of action
. JAK-STAT
(3] Elﬁ. Induced SOCS1.,50CS3
Acupuncture ST36 ) ohd.gﬁn—'n‘ uee JAK-STAT signaling  Increased the expression of SOCS1 and SOCS3 in synovium
arthritis rats pathway
IL-1 NLRP3, Atg5 \ULK1,LC3
(44] Cold AA q AA Etﬁii ionali II/LC3 T Beclin-1
Acupuncture ST36 o sm .rnme SENANE  Reduced the expression of IL-1, NLRP3, ULK1, LC31/
model rabbits pathway

LC3 1, Beclin-1
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/
T { external Part/
xtern
ypes of externa acupuncture Subject Signaling pathway Mechanism of action
treatments . .
point of action
P2X7Y \NLRP3 Caspase-lmRNA |IL-18 IL-6
s AA NLRP3 INFoo : Caspase-TmRNA IL-1B 116,
Cold  synd AA  NLRP3 signali
Acupuncture ST36 o Vrome SENANE  Reduced the expression of P2X7Y, NLRP3, IL-1B, IL-6,
model rabbits pathway IR .
I'NF-o in synovium
- AA TLR4 TLRs, MyD88 , ERK1/2 s
> . . mTOR ,p70S6K mRNA
. Cold syndrome AA  TLR4 signaling .
Acupuncture ST36 model rabbits athwa Reduced the expression of TLRs, MyD88, ERK1/2,
w
b Y mTOR, p70S6K mRNA in synovium
HIF-1o. \PKM2 LDHA TNF-o \IL-1B \IL-6 IL-
HIF-1lo/VEGF
(72] AA @ 17, s NADPH HK2 PFKFB3
Cold syndrome AA Reduced the expression of HIF-1ae, PKM2, LDHA, TNF-
; : ST36 HIF-1o/ VEGF
Acupuncture model rabbits . _OL o, IL-1B, IL-6, IL-17 in synovium, and the expression of
signaling pathway v
NADPH, HK2, PFKFB3 in serum
(4] CIA JAR-STAT TNF-a STAT3 JAK3
. Collagen-Induced Reduced th f TNF-a, STAT3 and JAK3
Flectroacupuncture L4, LR3 ollagen-Induce JAK-STAT signaling e unel 'e explebblol:l o o, and J
arthritis rats expression in ankle cartilage
pathway
(31] X o CIA NF-«kB TACE NF-kB
Flectroscupuncture  ST36,  GB39, Colla.g.en—lnduced NF-«B signaling Redu(.’/ed the expression of TACE and NF-kB expression in
arthritis rats pathway synovium
BL.23
N N NF-kB p65,TNF-a IL-1  IL-6
[32] N N RA NF-«kB TGF-B IL-10
GV14, LI11, Rheumatoid arthritis NF-«kB signaling  Reduced the expression of NF-kB p65, TNF-a, IL-1B and
Electroacupuncture . . ey .
ST36, LR3, patient pathway IL-6 in synovial fluid, increased the expression of TGF-f,
L4, BL23, IL-10 expression
BL17
TLR4 , MyD88 TRAF6 mRNA
[53) CIA TLR4 s TNF-a | IL-1B PCNC
£l ] LI \IR3 Collagen-Induced TLR4 signaling  Reduced the expression of TLR4, MyD88 and TRAF6
ectroacupuncture e arthritis rats pathway mRNA and protein in synovial tissue. , Reduced the
expression of TNF-a, IL-1B, PCNC in synovial fluid
[66] AA Notchl Notchl Hesl .bFGF \TGF-B
N Notch1 signali >duced the expression of Notchl, Hesl, bFGF, TGF-
Electroscupuncture  ST36, GB39 Adjuvant arthritis rats otc signaling BP u(’e(. e expression of Notchl, Hesl, bFGF, B
pathway in synovium
[19] MAPK JNK p38 TNF-a  IL-18
L1-L5 AA
. MAPK  signaling
Fire-needle Jiaji( EX-B2) Adjuvant arthritis rats athwe SIENANE g educed expression of JNK, p38 protein in synovial tissue
patinway and TNF-a, IL-1B in serum
'M oo Nl 118 ISLH;TIIL 8 e
: Collagen-Induced NF-kB  signali P
Wdr'mb . needle ST36, GB39, (:hd%en It] Hee ) thK ) SN Increased expression of SIRT1 and reduced NF-kB p65 in
moxibustion BL23 artriis rats patinway synovium, and IL-13, IL-6, IL-8 in serum
F-kB TGF-B1 IL-6 , TNF-
- AA NF-kB o vEC NF-kB p65,TGF-B1, 6.TN
. Adjuvant rthritis ~ NF-kB signaling :
Moxibustion ST36, BL23 (l;;,:a" artnhis th" SEMINE  Reduced NF-kB p65 and TGF-Bl in synovial and
rabbi athwe
abbits bathway expression of IL-6, TNF-a and VEG in synovial fluid
NF-kB p65 mRNA| IkB mRNA, CXCL12
- AA NF-kB KB PR M, T mRAAS
: N Adiuvant arthritis NF-xB enali mRNA CXCR4 mRNA
Moxibustion ST36, BL23 _]u.vﬂm artrs siguating Reduced expression of NF-kB p65 mRNA, IkB mRNA,
rabbits pathway

CXCLI2 mRNA, CXCR4 mRNA in synovium
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/
T { external Part/
Xtern
ypes of externa acupuncture Subject Signaling pathway Mechanism of action
treatments . .
point of action
AK-STAT
(1] AA ! JAK2 JAK3 STAT3 STAT5
Adjuvant arthritis Reduced ssion of JAK2, JAK3, STAT3 and STATS
MOxibuStiOn BL23 Jll.Vdn ai s JAK_STAT Signaling educ f‘}( expre'ssl()n 0] J N J N anc
rabbits genes in synovium
pathway
“ 7 AA
JAK-STAT STAT1  SOCS mRNA IL-2 s
(2] IL-1
“  Diseas and
Moxibustion BL23 . sease . dn,(, JAK-STAT signaling  Increased STAT1 and SOCS mRNA in synovium, serum
evidence combined X )
pathway IL-2 expression, decreased serum IL-1 expression
AA rats
JAK1I mRNA  STAT4 mRNA s PTPN22
AK-STAT
[13] RA ! mRNA
N Adjuvant arthritis L Reduce the expression of JAK1 mRNA and STAT4 mRNA
ibusti ST36, BL2 AK-STAT signal
Moxibustion %6, 3 Rabbits ! SENAMNE  nd increase the expression of PTPN22 mRNA and
pathway .
protein.
(18] AA MAPK Ras Raf [ERK1/2  p-ERK1/2
N MAPK signali Reduced ssion of Ras, Raf, ERK1/2 -ERK1/2
Moxibustion ST36, BL23 Adjuvant arthritis rats signatme . eduee .expresslon o as, ks P
pathway in synovium
[37] AA NLRP3 NLRP3 (ASC ,Caspase-1 , TNF-o \IL-13
N NLRP signali >duced expressi f NLRP3, AS S -1, TNF-
Moxibustion ST36. BL23 Adjuvant arthritis rats RP3 signaling  Red uce?d expres.ﬁlon ol RP3, ASC, Caspase-1, TNF-o,
pathway IL-1B in synovium
ROSMO1 ,NLRP3 IL-1 ROSMOL1
; NLRP3 ) h B.
s . AA NLRP3  sienaling  "RNA
Moxibustion ST36, BL23 Adjuvant arthritis rats athwe stgnaiing Reduced expression of ROSMO1, NLRP3 in inflammatory
patinway tissue, and ROSMO1 mRNA in serum
[40] RA NLRP3 NLRP3 mRNA | Cathepsin-B mRNA [ROS
Moxibustion ST36. ];123 Adju.vant arthritis ~ NLRP3 signaling  Reduced syn.ovial NLRP3 mRNA, Cathepsin-B mRNA,
rabbits pathway ROS expression
IL-1B, IL-18 NLRP3 mRNA | JAK2
" AA NLRP3 B IL-18, mRNALJ
’ N Adi . thritis  NLRP3 onali mRNA STAT3 mRNA
n rtnriti 4. signalin
Moxibustion ST36, BL23 (b’;:a artmns " SIENAUNE g educed 1L-1B, IL-18 in joint fluid, and NLRP3 mRNA,
rabbils batinway JAK2 mRNA, STAT3 mRNA in synovium
Clock .Bmall mRNA, NLRP3 Caspase-1,
[42] AA NLRP3 D mRNA
N . . NLRP3 signaling  Increased Clock, Bmall mRNA expression, decreased
ibusti ST36, BL23 Ad t arthritis rats .
Moxibustion Juvant arfarhs rais pathway NLRP3, Caspase-1, abasic dermatophyte D mRNA
expression
“ 7 AA TNF-a, IL-1, TLR4 mRNA, MyD88
TLR4/NF-kB
(50] « mRNA [ TRAF-6 mRNA  NF-«B p65
: “  Disease and Reduced TNF-a, IL-1 expression in serum and TLR4
ibusti ST36, BL23 TLR4/NF-kB ’
Moxibustion ' evidence combined” K mRNA, MyD88 mRNA, TRAF-6 mRNA, NF-kB p65
signaling pathway Lo .
AA rats expression in synovium
« " AA
TLR4/NF-kB IkKa  IkBB ,TLR4  MyD88 NF-«kB p65
[51]
N “  Disease and
Moxibustion ST36, BI23 _omewse O TLR4/NF-kB Reduced expression of synovial I«Ka, kBB, TLR4,
evidence combined . . .
signaling pathway MyD88, NF-kB p65
AA rats
« " AA miR-155 TLR4, NF-kB, MyD88 , IRAKI |
TLR4/NF-«kB TRAF-6 IL-18 \TNF-a \IL-6  mRNA
(52] . “ Diseas and Reduced mRNA and protein expression of synovial miR-
Moxibustion ST36, BL23 1sease M TLR4/NF-kB 155 and TLR4, NF-«B, MyD88, IRAK1, TRAF-6, IL-

evidence combined ”

AA rats

signaling pathway

1B, TNF-a, IL-6
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/
T { external Part/
Xtern
ypes of externa acupuncture Subject Signaling pathway Mechanism of action

treatments

point of action

(28] AA NF-«kB NF-«kB p65 NF-kB p50 IKK
Moxibustion ST36. E;L23 Adju.vant arthritis  NF-«kB signaling Reduce.d synovial NF-kB p65, NF-kB p50, and IKK
rabbits pathway expression
] IL- IL- F-kB -
[33) “ NF-kB 6 8. NF-kB p65  p-p65
“upoi N NF-kB signaling
Acupom.t catgut ST36, BL23 Adjuvant arthritis rats “ SIENANE  Reduction of serum IL-6 and IL-8, synovial NF-kB p65
embedding Therapy pathway . .
’ and p-p65 protein expression
0X40 s CD4,CD28 ,PD-1
[80] AA PD-1 , IL-6,1L-8
Acupoint catgut ST36, B\L23 Adjuvant arthritis rats PD-1 signaling ?ncrease in the number of cells e'xpressing 0X40, decrease
embedding Therapy pathway in the number of cells expressing CD4, CD28, PD-1,
down-regulation of serum IL-6, IL-8 levels
[20] AA MAPK o RF . INK1
. . - MAPK signaling . )
Herbal bath therapy ~ Not mentioned Adjuvant arthritis rats h Reduced RF levels in serum and synovial JNK1
pathway
TNF- N 38 .ERK1/2 s
- MAPK * P
- L back AA MAPK conali JNK1 ,p38 ERK1
ower ac signalin
Herbal Bath Therapy limk Adjuvant arthritis rats h & € Reduced serum TNF-a levels, synovial p38, ERK1/2
mbs athwa’
P Y expression, JNK1, p38 and ERK1 gene expression
2 RA
Table 2 Modulation of RA-related pathways by other treatments in combination with external manipulations
/
Types of external Part/ac ture
ypes of externa & K a(‘upunc. ure Subject Signaling pathway Mechanism of action
treatments point of action
[27] RA NF-kB ESR. CRP, RF NIK, NF-kB
Moxibusti bined ; / Rheumatoid NF-«B ignaling  \ 0 -1
> m. 1 -K signalin
oo ORI Ashi poinis, ST36/BL23 MO M8 Reduced serum ESR, CRP, RF, NIK, NF-
with western medicine arthritis patien pathway KB. VEGF. IL-1B expression
NF-«kB p65,TNF-a  IL-1B |
(32) ’ ’ : RA NF-kB 1L-6, TGF-B . IL-10
: sture  combi : : ; h id F-«B signaling  Decreased NF-kB TNF-a, IL-1B, IL-
A?‘;p“"““’e ”‘;bf“e“l GV14, LI11, ST36, LR3, Rtsu.?atm(t. . NlhK senane ;mezefi ) 1??(5;;‘ BN u(f’lo : Bi :
with western medicine LI4, BL23, BL17 arthritis patien pathway 6, and increased -B, IL-10 levels in
joint fluid
feo] y RA Wt SOST ,B-catenin , TNF-a
Moxibustion combined N Rheumatoid " Reduced serum SOST, B-catenin, TNF-o

with western medicine

[70]

Moxibustion combined

with western medicine

[58]

Electroacupuncture
combined with

moxibustion

[59]

Wenjing Tongluo
decoction combined

with acupuncture

Ashi points,ST36/BL.23

ST36, BL23, Ashi points

BL60, ST36, KI3, LRS

\ N

SP9, SP6, ST36, RN6,
RN4, LI11

arthritis patient

RA
Rheumatoid
arthritis patient

CIA

Collagen-
induced arthritis
rats

RA
Rheumatoid
arthritis patient

Wnt signaling pathway

expression

HIF-1a/VEGF

HIF-1a/ VEGF signaling

pathway

Wnt

Wnt signaling pathway

Wnt

Wnt signaling pathway

TGF-B1 HIF-1a \VEGF
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